Altered aquaporin expression and role in apoptosis during hepatic stellate cell activation.
Hepatic stellate cells (HSCs) are effector cells of hepatic fibrosis contributing to excessive collagen deposition and scar matrix formation. Sustained HSC activation leads to hepatic cirrhosis, a leading cause of liver-related death. Reversal of hepatic fibrosis has been attributed to the induction of HSC apoptosis. Aquaporins (AQPs) are critical proteinacious channels that mediate cellular water loss during the initiation and progression of apoptosis. This study examined AQP expression in quiescent and activated HSCs and determined the responsiveness to AQP-dependent apoptosis. Aquaporin gene and protein expressions in quiescent and activated HSCs were determined by reverse transcription polymerase chain reaction and Western blot analyses. AQP function was determined by cell swelling and apoptotic assays in the absence and presence of HgCl(2) , a non-specific AQP inhibitor. In this study, we report that activated HSCs showed no detectable expression of AQP 1, 5, 8, 9 and 12 mRNAs but expression was observed in quiescent HSCs. Similarly, AQP 0, 1, 8 and 9 protein was not detected in activated HSCs but was measured in quiescent HSCs. Dual fluorescent immunohistochemistry confirmed that AQP expression is decreased in activated HSCs in a model of liver injury. Functional studies demonstrated that quiescent HSCs were highly susceptible to osmotic challenge and apoptotic stimulus, whereas activated HSCs were less responsive. Finally, apoptosis was abrogated by the inhibition of AQP-dependent water movement. These findings demonstrate that increased resistance to apoptosis in activated HSCs is due, at least in part, to the changes in AQP expression and function that occur following HSC activation.